Abstract: Forest certification as a voluntary verification tool has been providing an independent assessment of sustainable forestry practices and thus confidence in sustainability benchmarks for over 20 years. Using either the international or national approaches and initiatives, two main forest certification systems, PEFC (Programme for the Endorsement of Forest Certification) and FSC (Forest Stewardship Council), have spread in a number of countries worldwide. The specifics of local conditions in the forestry sector have to be taken into account when implementing the certification context in a given country or a region. Apart from the natural conditions, institutional structure, or legislative framework, it is also the local and national stakeholders and their perception of this issue that provides the background for the implementation of the certification criteria. The main objective of this study is to examine the general understanding of the certification concept as an environmental, economic, and social tool, and to determine the incentives of forest owners in Slovakia for sustainable forest management (SFM) certification. In addition, the benefits and problems arising from participation in certification were identified and differences reflecting the ownership structure of forests, size of forest area, and participation in a particular certification programme were analysed. Results indicate that certified forest owners, unlike non-certified, demonstrated a high level of understanding of the SFM certification concept. Certified entities mainly consider forest certification as their commitment to environmental responsibility and a tool for improving external company image, promoting sustainable utilisation of forest resources, and improving forest management practices. The main benefits are linked to the possibility to demonstrate forest management practices, a better understanding of the forest management concept, and improvement of forest management practices. PEFC users perceive more benefits following from certification; the most important are those associated with non-economic values, while FSC-certified forest owners perceive mainly economic benefits connected to market penetration, increased sales volume, and potential price premiums. The key problems associated with certification relate to duties to ensure compliance with certification criteria by contractors and administrative difficulties. Respondents reported minimum price premiums for the sale of their certified timber. Additionally, the findings of the study pointed out that a nationally developed certification system can better recognise the roles and objectives of forest certification in the context of forest policy.
Introduction

Forest Certification and Sustainability
Sustainable forest management (SFM) is based on the concept of sustainable development and integrates three equally important pillars: environmental soundness, social justice, and economic viability [1] . The concept of sustainable development was originally popularized in the Brundtland report [2] and finally developed at the Rio Earth Summit in 1992 where the non-legally binding Forest Principles [3, 4] initiated forest certification. Thus, forest certification was initially introduced as a voluntary mechanism by environmental groups to ameliorate the consequences of tropical deforestation and forest degradation [4] . Forest certification, a mechanism based on third-party auditing of compliance with established standards, was quickly accepted as a means to promote sustainable forest management [5] [6] [7] and directly influenced forest management practices [8] [9] [10] [11] . Through certification as a soft policy instrument [12, 13] , it is possible to provide credible assurance to customers about the effective compliance of forest management with sound social, environmental, and economic principles [14] [15] [16] . However, as sustainable development is a continuous process and its concept is further adjusted according to new knowledge, sustainability indicators are continuously improved in order to achieve credibility and legitimacy within society through a wider form of participation involving citizens or their representatives [17] . One of the examples is the indicator "Forest area under an independently verified forest management certification scheme" that is one of the sub-indicators of the Sustainable Development Goals (SDG) Indicator 15.2.1-Progress towards sustainable forest management, within the United Nations 2030 Agenda [18] .
As the certification focuses on aspects of sustainability, it has links with a whole range of issues that can be addressed through national policies. Nussbaum and Simula [12] identified several policy issues having relevance to certification such as responsible or sustainable forest management, the balance between economic, social and environmental concerns for forest management, illegal harvesting, conservation of biodiversity, timber markets, and so forth. From the forest policy point of view, certification can contribute to wider policy debate, support stakeholder participation, and integration of policies, as well as contribute to the improvement of national forestry [13] . The impact of certification is greater in cases where national standards are developed as they can be viewed as processes of mutual learning and influence public policy [12] . Forest certification is a process by which forest owners voluntarily submit their forests for inspection by an independent certification body to determine whether their management practices meet clearly defined standards, particularly those regarding sustainability [19] . Ulybina and Fennell [20] suggest certification is a signal to external stakeholders that enterprises are meeting high forestry standards or improving forestry practices and/or production. Rickenbach and Overdevest [16] view forest certification as a market-based incentive for forestry enterprises as firms adopting certification practices expect direct market benefits. Advantages of market access shall also offer sufficient incentives for suppliers to bear the costs of certification [21] . Decisions to participate in certification programmes can be positively influenced by a number of different factors, for example, receiving professional advice or having a written management or stewardship plan [22] , market pressure, land-ownership pattern, and water-body abundance [23] . Galati et al. [24] argue that influence of internal drivers to adopt voluntary certification linked to a pro-environmental behaviour of owners and managers, such as a signalling mechanism and moral and ethical reasons, is more important than economic or market incentives. Empirical results by Nakamura et al. [25] and Takahashi [26] revealed that the market economic and social models explained participation in forest certification.
Promotion of SFM through forest certification may partly depend on the extent of perception of a market-based incentive to supply certified products [27, 28] . Many survey-based studies have evaluated the willingness to pay for certified wood products [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] and indicated a level of price premium that consumers were willing to pay for different wood products in specific market segments. Apart from the promotion of sustainable forest management practices and the satisfaction of supporting the sustainability of natural forest resources and society as a whole [40] , benefits following from the adoption of forest certification are related to the improvement of the external companies' image associated to their environmental performance [11, 34, 35, 37, [41] [42] [43] and environmental communication and consumer relations [44] [45] [46] [47] .
Timber legality legislation, such as the European Timber Regulation (EUTR), incorporates forest certification as an acceptable measure for the legality verification of wood and wood products, in particular, concerning risk assessment and risk mitigation procedures as a part of an operator's due diligence system [48] . Implementation of forest certification into this system could contribute to reduced costs and administrative work for operators [49] . Cashore and Stone [50] state that EUTR as a public policy may potentially have a positive effect on the acceptance of certification. Moreover, companies certified in the supply chain link forest certification mainly to the issues of legality, tracing, the origin source of supply and prevention from illegal logging [34, 35] .
The adoption of voluntary forest certification by forest owners may result in additional costs related to the standards implementation, initial and surveillance conformity assessment through internal and external audits, and cost resulting from the changes to the traditional forest management practices caused by the certification requirements [51] . Increased costs of certification are, thus, one of the main barriers for the adoption of forest certification for forest owners as well as for the chain of custody (CoC) level [11, 43, [52] [53] [54] [55] . The unit cost is relatively higher for small compared to large forest owners [56] ; however, certified forest owners believe that certification benefits exceed costs [42, 56] .
The PEFC (Programme for the Endorsement of Forest Certification) and FSC (Forest Stewardship Council) global certification systems, as internationally accepted standards consisting of ecological, social, and economic requirements, have evolved, improved and have continually incorporated interrelated concepts and the needs of society. Both certification programmes steadily became an instrument of government procurement policies, obligatory requirements for awarding ecolabels, corporate policies of private companies, requirements for green building initiatives, as well as tools for proving the legality of timber origin and so forth [35] .
Forest Certification in Slovakia
Despite research that has been carried out worldwide, there is limited information on the awareness and perception of forest certification in Slovakia. In particular, although there have been some studies focusing on sustainable forest management certification [43, 57, 58] , only a few concentrating on the attitudes of certified CoC companies towards forests and CoC certification [34, 35, 43] and a study aimed at the perception of certified forest products by end users [59] .
In Slovakia, forest certification started to develop at the beginning of the 21st century. In 2001, the first forest district of the state forest enterprise LESY SR, š.p. with the area of 40,000 ha was certified by FSC. FSC forest certification in Slovakia uses the international FSC principles and criteria adopted for Slovakia by the standards of individual certification bodies [60] . In 2003, the national FSC initiative was launched to develop national FSC forest management standards. However, recently, the process of development of national FSC standards has paused and the national initiative was cancelled. By the end of 2017, there were 10 valid individual and group FSC sustainable forest management certificates covering the area of 146,832 ha [61] which represents 7.5% of the total forest area in Slovakia.
The national forest certification system, aiming to achieve the endorsement by the PEFC Council, started to be developed in 2002 when the Slovak Forest Certification Association, later renamed to PEFC Slovakia, was established. In 2004, the Slovak Forest Certification System (SFCS) was internationally endorsed by PEFC for the first time and by the end of 2017, there were 1,232,521 ha of forests (61.1% of the total forest area) certified under this scheme [62] . At the same, time the double certified area reached 104,873 ha (5.2%). The PEFC certification system is dominant in Slovakia as it reflects the national system of institutional arrangements, best practice in forestry operations, and local natural, social, and economic conditions. It allows all stakeholders to participate in the process of the development of national certification criteria and, through its group approach, it allows individual forest owners, regardless of the size and ownership, to participate in regional certification [51] .
Currently, in Slovakia, all property regimes and ownership structures participate in PEFC certification. Historically, forest land in Slovakia has been owned by the state, legal entities, and private persons. Therefore, the Slovak forestry sector is divided into two categories: there is a state forestry sector (with typical state ownership of forests) and a non-state forestry sector which includes private forests, community forests, municipal forests, and church forests. Forests in Slovakia cover an area of 1.94 million ha of land. In 2016, the state sector owned 39.7% of forest land, however, due to a rather significant portion of forest land belonging to non-state forest owners who are either not able or do not want to manage it by themselves, state forest enterprises managed 53.1% of the total area of forests. The total increment was 12.1 million m 3 and volume of felled timber reached 9.32 million m 3 , of which state forest enterprises produced 52% and non-state forest owners 48%, respectively. All forest enterprises together directly exported 4.3% of supplied timber [63] .
All Slovak forest owners are entitled to manage their forests in accordance with the respective legal provisions of the Forest Act [64] . Regardless of the area of forest land, they are obliged to manage their forests according to obligatory forest management plans in terms of allowable cut and stand reforestation requirements. Moreover, they must ensure the proper management of their forests by the authorized professional foresters with required education and experience in order to manage all forests in a sustainable way. The control of their forestry practice is performed through a system of state administration bodies. The real economic situation of forest owners is very different and depends mostly on the real size of their forest property. It shall be noted that there are almost 9 thousand forest owners in Slovakia whose forest holding areas range from less than one hectare to several tens of thousands of hectares. The largest state forest enterprise manages the structure of regional forest enterprises and their subordinate units, called forest districts, manage almost 0.9 million ha of forest land (on average, 7000 ha per forest district). Concerning forest certification decisions, these are taken at the level of regional forest enterprises, whereas the fulfilment of certification criteria is audited at the forest district level. On the other hand, the average area of non-state forest owners is approximately 200 ha; the smallest private forest owners managing their forests by themselves have, on average, 30-40 ha of forest land; the largest forest land associations have 4500-5000 ha; and the largest municipal forests, between 15,000-20,000 ha [65] .
State forest enterprises (and also the largest non-state forest owners) perform their activities effectively in favourable conditions benefiting from timber trade business activities based on long-term contracts established with large industrial buyers [66] . By contrast, the management of non-state forest owners is, in many cases, economically ineffective as they suffer from a weak timber market position and high dependence upon services provided by contractors and a lack of highly qualified staff [67] . Some of these problems might be overcome by joint forest management in the form of forest owners' associations that shall serve as an instrument for supporting the sustainable management of non-state forests [68] . However, in Slovakia, such associations are disposed of low power due to their lack of communication [69] , unwillingness to cooperate, disunity among their leaders, and ineffective management strategies [70] .
Objectives and Rationale for the Research
The main objective of this study is to examine the general understanding of the certification concept as an environmental, economic and social tool and to determine incentives of forest owners in Slovakia for sustainable forest management certification.
This country-based study, for the first time, analyses in detail the forest owners' perception of certification in Slovakia-this country being an example of one of the countries in transition where the process of restitution of forest owner property rights started in the 1990s-together with the implementation of the concept of sustainable development. Thus, the economic and social environment of analysed phenomena shall be considered as completely different from those mentioned in similar studies conducted either in Western European countries or low-income developing countries.
In addition, this paper analyses the benefits and problems arising from participation of certified forest owners in certification and identifies the differences between the perception of national forest certification system, represented by the PEFC scheme, and forest management standard developed at the international level, represented by the FSC global standard implemented in Slovakia through a certification body program. Our study offers insights into the opinions of forest owners who are directly involved in the process of forest certification at the 'producer side'. Up until now, the majority of similar studies examined either the opinions and views of social tool final consumers of certified wood products or the CoC certificates holders.
Materials and Methods
The study was carried out using a mail questionnaire survey. Forest owners and managers selected for the survey were identified from the (i) national register of forest owners and managers [71], (ii) national PEFC database [72] , and (iii) international FSC database [73] of sustainable forest management certificate holders. As the basis for determining the sample for the survey, the census of 8824 forest owners and managers registered in the national register was used. To determine the minimum sample size, we assumed a 5% margin of error and a 95% confidence interval; thus giving the total number of 369 forest owners to be contacted in the survey. Survey development and implementation were based on the modified methods recommended by [74] including a pre-notification email and a first and second email to maximise the response rates. Data were collected from September to November 2017. In total, we contacted 400 forest owners for whom their email addresses were available, including all PEFC and FSC certified entities. A total of 273 responses were received, out of which 241 were correctly filled and suitable for analysis, thus, giving the adjusted return rate of 60.25% and margin of error of 6.23%.
The questionnaire consisted of a cover letter explaining the content and eight sections. The first section contained questions regarding the profile of forest owners in terms of their forest area and ownership type. Six forest area size categories were provided, ranging from less than 100 ha to more than 50,000 ha. All legal forms of forest land ownership were defined: state, community, municipal, private, and church forests. According to the certification scheme used, the forest owners were classified as PEFC, FSC, or double (both PEFC and FSC) certificate holders. The following content of the questionnaire was based on the findings of previous international research presented in the introduction chapter of this study on the role and the understanding, perception, and impact of SFM certification. The second section of the questionnaire contained questions aimed at the examination of all forest owners' (certified and non-certified) level of understanding the forest certification concept both based on the objectives of PEFC and FSC certification as well as to determine the level of agreement with the basic certification statements. The researchers provided definitions of forest certification concepts to assure a consistent frame of reference for the respondents. The main certification statements referred to the main objectives and purposes of forest certification regarding the promotion of sustainable forest management and the use of sustainable resources, commitment to environmental responsibility, improvement of forest owners' image, legality issues, market access, profit margin, improved communication, as well as the improvement of the internal efficiency of management. In the third section only the certified participants were asked to provide internal information on their involvement in the certification process, namely the expectations motivating forest owners to implement certification such as the improvement of forest management and demonstration of sustainable forestry practices, internal economic performance factors linked to the increase in sales and profit, market performance factors related to finding new customers, and other factors such as commitment to environmental issues and the improvement of the company image. Similar factors were defined to allow forest owners to identify the main benefits following from the adoption of certification requirements. In addition, questions linked to the difficulties regarding certification and related costs of implementation of certification standards were included. Particular questions were formulated on the basis of the main responsibilities for forest owners defined by certification standards. They were aimed to identify difficulties regarding different administrative issues linked to documentation, internal and external audits, ensuring compliance with certification criteria by contractors, implementation of preventive and corrective measures, training and personnel requirements, communication, and costs. Cost-related questions aimed to identify the perception of cost linked to the certification system implementation and maintenance, cost of external and internal audits, and cost induced by changes in forest management practices. The final section of the questionnaire was oriented to the issue of the price premium received by forest owners for selling their certified wood.
A five-point Likert scale was used to measure the level of understanding of the certification concepts and level of agreement with principal certification statements, where 1 corresponded to 'strongly disagree' or 'do not understand not at all', the mid-point 3 was 'neither disagree nor agree' or 'somewhat understand' (a neutral mid-point), and 5 was 'strongly agree' or 'completely understand'. The same approach was used to evaluate the level of problem severity the forest owners face. The reliability of factors regarding the agreement of forest owners with the main objectives and purposes of forest certification, expectations that motivated them to enter the certification process, as well as related benefits and difficulties, was tested by using Cronbach's alpha coefficient. A reliability coefficient of 0.7 and above was considered and acceptable for the consistency level [75] .
Data were analysed using the statistical analysis software SPSS. The non-parametric Mann-Whitney U test was used to determine the differences in the distribution of categorical variables. In particular, differences were identified between the certified and non-certified forest owners as well as between the different ownership categories and holders of certificates of different certification schemes. For these purposes, all ownership categories were grouped into two main categories: state and non-state forest owners. In order to determine the influence of the certification scheme on the responses, the certified forest owners were divided into two groups (PEFC and FSC). Additionally, we used a chi-square test to identify all the group distributions and to highlight differences between respondents of different forest areas. To eliminate the number of forest area size categories and thus eliminate the occurrence of empty cells in the analysis, three main categories were created: small (up to 500 ha), medium (501-10,000 ha), and large (more than 10,000 ha).
Results
The survey compares the attitudes towards forest certification of certified and non-certified forest owners in Slovakia. A share of certified forest area (63.4%) reflects the present situation in Slovakia where all state companies managing more than 53% of forest land have implemented some of the existing certification systems. In total, 69% of respondents were using one of the two certification systems, namely FSC and PEFC. The share of PEFC certificate holders was 92% and FSC, 4%. Additionally, 4% of responding companies were double certified ( Figure 1 ).
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The survey compares the attitudes towards forest certification of certified and non-certified forest owners in Slovakia. A share of certified forest area (63.4%) reflects the present situation in Slovakia where all state companies managing more than 53% of forest land have implemented some of the existing certification systems. In total, 69% of respondents were using one of the two certification systems, namely FSC and PEFC. The share of PEFC certificate holders was 92% and FSC, 4%. Additionally, 4% of responding companies were double certified ( Figure 1 ). Data were collected among forest owners of all types of ownership. Respondents were mostly represented by the community type of ownership (38%), followed by the state forests (24%), municipal forests, and different private forest owners (18% each) (Figure 2 ). For the purposes of further analysis, ownership types were grouped into two main categories: state (24%) and non-state forest ownership (76%). Data were collected among forest owners of all types of ownership. Respondents were mostly represented by the community type of ownership (38%), followed by the state forests (24%), municipal forests, and different private forest owners (18% each) (Figure 2 ). For the purposes of further analysis, ownership types were grouped into two main categories: state (24%) and non-state forest ownership (76%). The area of managed forests was used as an indicator of company size. Figure 3 shows that small owners (up to 500 ha) represent 35% of the respondents, followed by medium-size (501-10,000 ha) owners (55%). Only 10% of respondents represented large owners managing more than 10,000 ha of forests. All group distributions were tested for differences between the ownership, forest area, and certification scheme. Using the chi-square test, there were significant differences identified between the individual types of ownership (χ 2 = 33.731, p = 0.000) and company size (χ 2 = 99.001, p = 0.000), however, no significant differences were seen among users of individual certification schemes. Table 1 shows the forest owners' level of understanding of the certification concepts and agreement with basic certification statements. The reliability of examined factors using Cronbach's alpha coefficient was 0.867. With the highest mean score of 4.11, the respondents demonstrated an understanding of the concept of sustainable forest management; however, the differences between the certified (4.35) and non-certified owners (3.57) were significant. This was followed by the understanding of PEFC objectives (3.76) and FCS objectives (3.12). Naturally, certified owners understand objectives of both certification schemes significantly better than non-certified ones.
Respondents strongly believe that certification represents a commitment to environmental responsibility (4.03) and, at the same time, it improves the external company image (4.02). These issues were closely followed by sustainability-related issues, namely, the promotion of sustainable utilisation of forest resources (3.90) and the improvement of forest management practices (3.61). Certification is also seen as a tool to improve market access (3.27).
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Respondents expressed the lowest level of agreement with the statements regarding the economic issues and those related to the improvement of the internal efficiency that forest certification may bring to companies. These include increasing profit margins (2.87) and the improvement of management efficiency (3.01). Using the Mann-Whitney U test, a significant difference in levels of agreement with certification statements between the certified and non-certified companies was found at a 0.05 level of significance. The results show that there are significant differences between certified and non-certified companies in all five top-ranked statements described above. The statements dealing with environmental responsibility, company image, and forest resource management were identified by certified respondents as the most suitable to explain the role of forest certification. The certified status of forest owners is not important when considering the role of certification as a tool that can increase profit margins (U = 5595. To explore what the main expectations were that motivated certified companies to obtain forest certification, owners were provided several options covering a range of the most important benefits and problems the certification may bring. The reliability of examined factors using Cronbach's alpha coefficient was 0.839. The most important motive was the improvement of external company image (mean score 4.30). Other expectations motivating owners to be certified were linked to the demonstration of sustainable forest management practices (4.23), commitment to environmental issues (4.14), improvement of forest management (3.57) , and the search to obtain new customers (3.03). Other issues, such ambitions to increase profit margins (2.73) or to increase sales volume (2.68) were considered as the least motivating factors (Table 2) . It follows that forest certification is considered by certified forest owners as a tool that can improve their external image and help to demonstrate their management practices through their environmental commitments. A non-parametric test (Mann-Whitney U test) was used to prove the significant difference in the levels of agreement with certification motives between the certification schemes and ownership types at a 0.05 level of significance. The test confirmed that the difference between forest owners certified by different certification schemes was significant only for one factor focused on the demonstration of sustainable forest management practices (U = 162.0, p = 0.001), where the PEFC certificate holders are more convinced than FSC ones that forest certification can be a suitable tool to promote their sustainable management practices. Similarly, using the chi-square test, there was a significant difference identified between the forest owners of different company sizes where almost 85% of medium-sized forest owners and 65% of large owners consider the demonstration of sustainable forest management practices (χ 2 = 29.525, p = 0.000) as very significant. On the other side, small owners had mostly indifferent answers. Statistically significant differences in expectations between the state and non-state forest sector can be found in three cases (the state owners being the ones with more recognised motivation for certification): seeking to increase sales volume (U = 2516.5, p = 0.037) and obtain new customers (U = 2451.5, p = 0.021), as well as the improvement of the external company image (U = 2362.0, p = 0.004).
The motivation for the introduction of certification is directly linked to the benefits it brings. Respondents consider the possibility to demonstrate forest management practices (3.61) and the better understanding of forest management concept (3.50) to be the most important benefits.
Considering the effect of the certification scheme, the Mann-Whitney U test proved the significant differences in levels of agreement with the main benefits of certification for certified entities (Table 3 ). The differences were recorded in terms of improvement of forest management practices (U = 310.0, p = 0.049), increase of sales volume (U = 299.0, p = 0.040), management efficiency and record keeping (U = 298.5, p = 0.039), as well as the understanding of forest management concepts (U = 256.5, p = 0.016), and the possibility of demonstrating forest management practices (U = 245.0, p = 0.011). Considering these issues, PEFC-certified companies are more identified with the aforementioned benefits of forest certification than the FSC certified companies.
There were also significant differences in benefits identified between the different types of ownership. Namely, state forest owners rather than non-state benefit from the penetration of new markets (U = 2422.5, p = 0.017) and improvement of communication with customers (U = 2500.5, p = 0.033). Differences between the main benefits of certification in terms of the forest area were identified in the case of two different factors focused on the penetration of new markets (χ 2 = 18.313, p = 0.019) and the possibility to demonstrate forest management practices (χ 2 = 17.722, p = 0.023). Small and medium-size forest owners consider these benefits less significant, while large forest owners consider them as important issues. Scale of agreement: (1 strongly disagree, 3 neither disagree nor agree, 5 strongly agree). * p < 0.05
In addition to the survey of certification stimulus and expected benefits, we also focused on the perceived level of problems related to forest certification. Several main problematic areas were defined for respondents (Table 4 ). Generally, the perceived level of problems related to certification issues is considered to be not very problematic (the score of answers ranges from 1.85 to 2.60) in comparison to perceived expectations (2.68-4.30) and benefits (2.54-3.61). Scale of agreement: (1 strongly disagree, 3 neither disagree nor agree, 5 strongly agree). * p < 0.05.
Compliance with the certification criteria by contractors (mean score 2.60) is considered to be the most important difficulty for the forest owners, followed by a range of problems related to the administrative burden associated with the performance of internal audits (2.51) and with the implementation of documentation (2.50). Other certification related issues, for example, external audit, personnel and training, or communication with the group entity seems to be perceived as less problematic. It is noteworthy that there were no differences identified in terms of the certification scheme and ownership type except perceiving a higher level of problems related to the requirements for personnel and training by non-state owners (U = 2514.0, p = 0.036) and small owners (χ 2 = 16.869, p = 0.032).
Even if the costs were not perceived as the most important problem related to certification (rated 2.45), we have further explored how certified entities perceive different types of certification costs (Table 5) . Costs are mainly connected to certification system implementation and maintenance (2.95) and external audits (2.91), followed by costs related to changes in forest management practices (2.81) and internal audits (2.75). FSC-certified companies consider the costs of external audits and certificate issuance significantly higher that PEFC-certified companies (U = 340.0, p = 0.048). There were no differences recorded between different ownership types or the size of the forest area. An increase in the total costs related to certification should be outweighed by the green premium obtained from the sale of certified wood. In particular, the respondents were asked about the price premium they receive for the certified wood they sell. Almost 74% of respondents replied that they may obtain an extra price premium of 1-5%, and 9% of respondents mentioned a price premium of 6-10% for their certified wood compared to non-certified wood. On the other hand, 12.7% of forest owners do not receive any price premium. (Figure 4 ). Even if the costs were not perceived as the most important problem related to certification (rated 2.45), we have further explored how certified entities perceive different types of certification costs (Table 5) . Costs are mainly connected to certification system implementation and maintenance (2.95) and external audits (2.91), followed by costs related to changes in forest management practices (2.81) and internal audits (2.75). FSC-certified companies consider the costs of external audits and certificate issuance significantly higher that PEFC-certified companies (U = 340.0, p = 0.048). There were no differences recorded between different ownership types or the size of the forest area. Scale of agreement: (1 low, 3 appropriate, 5 high). * p < 0.05.
An increase in the total costs related to certification should be outweighed by the green premium obtained from the sale of certified wood. In particular, the respondents were asked about the price premium they receive for the certified wood they sell. Almost 74% of respondents replied that they may obtain an extra price premium of 1-5%, and 9% of respondents mentioned a price premium of 6-10% for their certified wood compared to non-certified wood. On the other hand, 12.7% of forest owners do not receive any price premium. (Figure 4) . 
Discussion
Considering the significant differences in the understanding of the concept of sustainable forest management between the certified and non-certified forest owners, it should be noted that the certified owners are certainly disposed to a better knowledge of such concept-in accordance with the perception of certification as a tool for the promotion of SFM [5] [6] [7] . In the case of PEFC-certified forest owners, the understanding of PEFC objectives was significantly higher compared to FSC certificate holders and the FSC scheme. This might be because of the national approach by PEFC that results in improved communication and proximity to forest owners, as well as due to the system of 
Considering the significant differences in the understanding of the concept of sustainable forest management between the certified and non-certified forest owners, it should be noted that the certified owners are certainly disposed to a better knowledge of such concept-in accordance with the perception of certification as a tool for the promotion of SFM [5] [6] [7] . In the case of PEFC-certified forest owners, the understanding of PEFC objectives was significantly higher compared to FSC certificate holders and the FSC scheme. This might be because of the national approach by PEFC that results in improved communication and proximity to forest owners, as well as due to the system of compulsory regular training provided for certified owners by the Slovak PEFC governing body [76] . This is also in line with [10] , according to which the certification shall serve as a tool supporting the development and use of forest management procedures accepted generally by all participating stakeholders.
The research shows that the certified owners, by contrast with the non-certified ones, are strongly convinced that certification is a way in which to improve their external image which is built upon their commitments to environmental responsibility. Thus, the certified owners in particular understand certification as a tool for presenting their improved forest management practices and, consequently, developing their environmental performance [24, 34, 35, 37, 41, 42, 44, 45] . On the other hand, neither the certified nor non-certified forest owners consider the economic role of certification to be an important one. Both groups of forest owners assign substantially lower ratings to statements connected to their economic performance, unlike views of Nakamura et al. [25] , Rickenbach and Overdevest [16] , Takahashi [26] , and Van Kooten et al. [21] . These results approve the views of certification as a soft policy instrument [12, 13] .
To discuss the differences between the PEFC certified forest owners and FSC certified ones, the following comments shall be kept in mind. Reflecting the expectations that motivated certified companies to obtain forest certification, the PEFC certified forest owners rated all but one expectation at the higher level than the FSC certified ones (the one exception being the expectation to increase profit margin). This may relate to the "FSC only policy" of large companies in CoC who seek to control their wood supply chains. Moreover, PEFC-certified owners more significantly expected forest certification to be a suitable tool to promote their sustainable management practices.
Certified forest owners consider the possibility to demonstrate forest management practices as the main benefit following from certification. In general, the PEFC certified forest owners perceived the benefits of certification much better than the FSC certified ones, except for the economic benefits connected to market penetration, increased sales volume, and potential price premium. It is important to note that statistical differences were found in the "non-economic" cases. On the other hand, differences between answers that focused on benefits with economic character were not statistically significant.
Ensuring compliance of contractors with certification requirements and administrative burden associated with the performance of internal audits and the implementation of documentation were identified as the main problems by the respondents. Similar problems connected with certification were mentioned by Giessen et al. [77] and Paluš et al. [34] . By examining the perceived level of problems related to certification issues, it was revealed that FSC-certified forest owners perceived almost all problems more seriously than PEFC certified ones who only consider the compliance with certification criteria by contractors as a more problematic issue. However, no significant differences between the two schemes were identified.
Furthermore, the ownership and forest sizes of owners are also significant factors influencing the perception of certification expectations, benefits, and problems. Higher expectations were identified by the state forest owners, especially those related to obtaining new customers and increasing sales volume. These expectations may follow from their rather large-scale timber trade business activities [51] . The same situation arises when the main certification benefits, especially those related to the new market penetration of the state forest sector. As the state forest sector operates through rather large forest enterprises with their area well over 10,000 ha [65] , these results are further confirmed by the fact that large forest owners consider benefits connected to the new market penetration as significantly important issues, unlike small and medium-size ones.
On the other hand, there are no statistically significant differences in the perception of the main problems related to certification between the state and non-state forest sectors, except for personnel capacities. In this case, the problems of non-state owners are significantly higher in comparison with the state ones-such problems being the result of the general lack of skilled staff and unwillingness of small forest owners to cooperate [70] . Regardless of the ownership type, the problematic compliance with the certification criteria by contractors shall be perceived as a typical problem in the case of Slovak forestry where all forest owners are highly dependent upon the services provided by contractors [67, 78] . However, it shall be noted that, according to PEFC Slovakia [79] , it is the forest owner who is responsible for ensuring such compliance.
Finally, it is worth mentioning that all perceived expectations and benefits scored at a higher average value on a five-point scale compared to the perceived problems. This implies that the positive aspects of certification are generally more valued than its shortcomings. Similar findings can be found, for example, in Paluš et al. [34, 35] .
Although several authors recognize costs of certification as one of the obstacles to certification implementation [11, 43, [52] [53] [54] , costs were not perceived as an important issue by respondents in this research, regardless of their size or ownership type. Finally, considering the price premium obtained from the sale of certified wood that outweighs the possible certification costs, the most frequently identified premium of 1-5% corresponds to an adequate level of price premium in the certified supply chain identified by, for example, Owari and Sawanobori [44] and Paluš et al. [34, 35] .
Most of the findings indicate that once the national certification system represented by PEFC endorsed SFCS is considered, there is a better awareness and understanding of the objectives, concept, and benefits following from the forest certification. A national system developed under the "bottom-up" principle, respecting national legislation and traditions, reflecting local specifics and conditions, and thus giving local stakeholders possibilities to shape the system requirements, is more effective in the effort to increase the value of certification as a tool promoting wider debates and dialogs and, subsequently, in promoting sustainable forestry practices among forest owners. A better understanding of the entire potential of forest certification context facilitates forest owners and managers to implement certification requirements and reinforces the recognition of the role of certification as a tool supporting forestry policy objectives.
This research highlighted differences in the perception of the role and objectives of two certification systems that were developed and implemented in a specific country under different regimes. The findings of this study can serve as a basis for assessing similar relationships in other countries where certification schemes are implemented on the same principles.
Conclusions
The study was aimed at examining the general understanding of forest certification as environmental, economic, and social tools by forest owners in Slovakia and, in particular, their main expectations, benefits, and problems arising from participation in the certification process. Specifically, attention was paid to identifying differences reflecting the ownership structure of forests, the size of the forest area, and forest owners' participation in a particular certification programme implemented in Slovakia. The following conclusions can be drawn:
− certified forest owners are disposed of better knowledge of the sustainable forest management concept compared to non-certified ones. At the same time, certified entities have a better understanding of the PEFC objectives than the FSC objectives; − certified forest owners, unlike non-certified, consider certification to be a tool representing a commitment to environmental responsibility that improves external company image, promotes sustainable utilisation of forest resources, and improves forest management practices; − regardless of the certified status, forest owners have a neutral attitude towards certification as a tool for improving communication with customers, preventing illegal logging, and improving management efficiency, and at the least associate certification with its role helping to increase profit margins;
− certificate holders are mainly expected from certification to improve their external image (primarily state forests), help to demonstrate SFM practices (primarily those of PEFC certified), and enable them to commit to environmental issues; − certified forest owners considered the possibility of demonstrating forest management practices as the main benefit following from certification; − PEFC certified forest owners perceived the benefits of certification considerably better than the FSC certified ones, except for the economic benefits such as market penetration, increased sales volume, or potential price premium; − regardless of the size or certification scheme used, the main certification problems are those related to ensuring compliance with the certification criteria by contractors and administrative difficulties associated with the implementation of documentation and the performance of internal audits; − in general, positive aspects of certification are better valued by forest owners than its shortcomings; − certification costs are not considered to be the main problem in contrast to the system implementation and its maintenance as well as external audit performance; − the majority of certified forest owners receive a green price premium of up to 5% for the sale of certified timber; − roles of certification in the framework of forest policy, in particular those related to the promotion of sustainable forest management, improved stakeholder participation, and support for forest policy objectives, are better recognised within the PEFC endorsed national certification scheme than the FSC international one. 
